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Abstract

This report is an empirical inquiry into how poverty is changed by the macroeconomy.
The analysis suggests low real wage rates and not the unemployment rate are the most
important determinant of poverty in the long run. Changes in output and unemploy-
ment primarily affect cyclical or shortrun poverty. The empirical results weaken the
belief that output growth acting alone will significantly and permanently reduce pover-
ty in the United States. Instead, the results suggest combining economic growth strate-
gies with targeted interventions that may lie outside the traditional sphere of monetary
and fiscal policy.
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Summary

This report is an empirical inquiry into how poverty is
changed by the macroeconomy. The analysis suggests
low real wages, not the unemployment rate, are the
most important determinant of poverty in the long run.
Changes in output and unemployment primarily affect
cyclical or shortrun poverty. Our empirical results
weaken the belief that output growth acting alone will
significantly and permanently reduce poverty in the
United States. Instead, the results suggest complement-
ing economic growth strategies with targeted interven-
tions that may lie outside the traditional sphere of
monetary and fiscal policy.

We explore how changes in important macroeconomic
variables have affected the rate of poverty in the
United States over the last 30 years. Popular notions
often cast the poor as a persistent underclass, where
people remain poor from year to year. Evidence sug-
gests that poverty is a more dynamic condition. In
addition, focusing on the change in the aggregate
poverty rate through time and over the business cycle
disguises different experiences among demographic
subgroups. The poor are not a homogeneous popula-
tion. Poverty rates differ significantly by race, sex, and
household head. In general, the relative disparities
among demographic subgroups have persisted.

We separate the long-term effects of the macroecono-
my from cyclical effects, thereby illuminating how
rapidly economic growth and reduced unemployment
can be expected to decrease the proportion of people
living in poverty. Differentiating between cyclical and
secular effects is important because they imply differ-
ent policy responses to poverty. Policies fostering
recovery from economic downturns are different from
policies promoting economic growth through increases
in net investment, labor force expansion, or productivi-
ty growth associated with changing technology. The
longrun empirical approach is of interest because it
tells something about how economies and poverty
change over time, in particular over the last three
decades.

Macroeconomic growth has been less successful in
reducing poverty since the mid-1970’s. Although many
reasons for the divergence between the historical
poverty rate and economic growth have been advanced,
only a few are compelling. The leading candidates
include: (1) changing institutional wage-setting mecha-
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nisms with the decline of labor unions; (2) a changing
labor cohort; (3) globalization of production and mar-
kets; (4) shifting relative expenditures for goods and
services; (5) technological change associated with the
digital revolution; and (6) increased earnings instability.
The literature suggests no single cause large enough to
account for the divergence between economic growth
and poverty, but labor-market changes fostered by tech-
nological change, economic restructuring, and shifts in
relative wages are the most important.

For the working poor, low wage rates, not low num-
bers of work hours, appeared to be a major factor in
the incidence of poverty among households headed by
either men or women. Significant evidence points to
changing technology as a key to explaining the stagna-
tion of wages, particularly for low-skilled workers. If
competitive pressures in the labor market ensure that
the wage distribution reflects the skill distribution, a
decline in job opportunities for low-skill workers will
lower their wages.

Estimating the relationship between important macro-
economic variables and the poverty rate presents a dif-
ficult methodological problem. Disquieting research
published in the 1970’s called into question the use of
classical linear regression techniques for analyzing
macroeconomic time-series data. These studies
claimed that most macro time series were not station-
ary, rather than stationary around a deterministic trend.
Nonstationarity could lead to serious problems when
interpreting traditional statistics like R?, the Durbin-
Watson statistic, and the t statistic, and running regres-
sions with nonstationary data produced spurious
results. We address the problem of nonstationarity by
applying a cointegration model developed by
Johansen. In stark contrast to differencing, cointegra-
tion analysis mitigates estimation errors by avoiding
standard distributions and instead applies corrected or
alternative distributions. The essence of cointegration
is that the cointegrated variables share a common trend
that is removed when producing the cointegrating
regression residuals. Because of the common trend,
there may be strong multicollinearity, tempting a
researcher to drop a variable.

The Johansen method views all the variables as poten-
tially endogenous, with each expressed as a linear
function of lagged values of it and all other variables.
This set of equations is expressed mathematically in
the form of a single-vector autoregression. The
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Johansen approach has several advantages over other
approaches. First, it avoids the problem of normaliza-
tion that plagues other estimators. The second advan-
tage relates to the first. Johansen guards against incon-
sistent estimation of the cointegrating relationship by
incorporating knowledge that there may be more than
one cointegrating vector. In addition, the maximum
likelihood estimation of the shortrun dynamics increas-
es the efficiency of the estimation, and a systems
approach allows parameter estimates in any given
equation to incorporate information from other
equations.

Changes in the market for labor are central for under-
standing changes in poverty. Changes in the real wage
rate—and not hours worked as reflected in the change
in output—are the most important determinant of long-
term changes in poverty. This conclusion is supported
by our estimate of the equilibrium relationship
between poverty, unemployment, wages, and money
stocks. This finding is consistent with previous
research conducted in the early 1990’s.

Unemployment is estimated to have a strong positive
cyclical effect on the poverty rate, suggesting jobless-
ness is responsible for pushing many household
incomes below the poverty level. This finding is robust
across empirical approaches and the period of study.
Our results modify this story. Although decreasing
unemployment certainly reduces poverty, increasing
output and the hours worked by those already
employed is likely to be the most efficacious way to
reduce poverty in the short term. This result contrasts
sharply with the long-term equilibrium results that
emphasize the role of the real wage rate as the most
effective mechanism for decreasing poverty.

Understanding the effects on important subgroups
requires that the analysis be disaggregated. The pover-
ty rates of some groups are more sensitive to output
growth; other groups are less affected. Changes in the
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poverty rates for whites, including white female-head-
ed households, are more volatile than for black house-
holds. The most difficult poverty rates to explain are
associated with white female-headed households. We
attribute this difficulty to the large off-trend gains
made generally by white women during the last two
decades.

Changes in output are the most important shortrun
determinant of changes in the poverty rate for each
demographic subgroup. The size of the effect, howev-
er, depends on the household considered. Longrun eco-
nomic effects on poverty for most households are
dominated by the wage rate. Changes in the level of
the wage rate have the most significant longrun effect
on decreasing poverty for white households, less so for
black households. Increases in the money stock (nomi-
nal output) decrease poverty, and increases in the
unemployment rate increase poverty in the long run
for all population subgroups.

Our assessment of economic effects provides empirical
evidence about the likely efficacy of alternative long-
run and shortrun strategies to reduce poverty. Evidence
drawn from our study supports a mix of cyclical and
longrun approaches for alleviating poverty with a real-
ization that the effectiveness of any approach depends
importantly on the dynamics of the macreconomic-
poverty relationship and the population subgroup con-
sidered. Our empirical results weaken the belief that
output growth alone will significantly and permanently
reduce poverty in the United States. Instead, the results
suggest complementing growth strategies with targeted
interventions. Although considerable antipoverty
rhetoric has emphasized work, a key to permanently
reducing poverty is to improve the returns to labor.
While the economy has generated many jobs, wages
and benefits are often insufficient to lift a family out
of poverty. Improvements in education and job training
are likely to be important means for improving wages
for the poor.
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Poverty, Policy, and the Macroeconomy

Michael LeBlanc

The fault, dear Brutus, is not in our stars, but in ourselves.

—William Shakespeare, Julius Caesar

Introduction

Economic growth has long been viewed as one of the
most effective ways to reduce poverty. Over the last 20
to 30 years, critics have questioned the continued effi-
cacy of growth for improving the incomes of the poor.
Since the mid-1960’s, when the outline and economic
rationale for the War on Poverty were developed, con-
siderable attention has focused on alternative
approaches for alleviating poverty. The antipoverty
program of the 1960°s was built on targeted measures
like increased education, improved public and individ-
ual health, vocational training, and community devel-
opment initiatives, to improve the earning capacities of
individuals and communities.

Pitting economic growth as a remedy for poverty
against antipoverty and income transfer programs pits
diffuse policy intervention based on broad fiscal and
monetary measures against targeted interventions. If
changes in the macroeconomy can be shown to signifi-
cantly affect poverty, then a case for substantial pro-
grams of a selective character is weakened. In this
case, greater consideration should be given to the role
that economic growth can play in eliminating poverty.
Rather than viewing economic growth as a comple-
ment to more targeted approaches, critics have argued
reliance on growth with trickle-down serves as an
excuse for doing nothing.

This report is an empirical inquiry into how poverty is
changed by the macroeconomy. We explore how
changes in important macroeconomic variables have
affected the rate of poverty in the United States over
the last 30 years. We seek to untangle the secular long-
term effects of these variables from cyclical effects,
thereby illuminating how rapidly economic growth and
reduced unemployment can be expected to reduce the
proportion of people living in poverty. Differentiating
between cyclical and secular effects is important
because they imply different policy responses to
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poverty. Policies fostering recovery from economic
downturns are different from policies promoting eco-
nomic growth through increases in net investment,
labor force expansion, or productivity growth associat-
ed with changing technology. The longrun empirical
approach is of interest because it tells something about
how economies and poverty change over time, in par-
ticular over the last three decades.

The focus of this inquiry is to assess how change in
the economy affects the proportion of people living in
poverty. Perhaps as important, however, is our assess-
ment of how the economy affects poverty for impor-
tant demographic groups. Changes in relative business
profitability and returns to low- and high-skilled labor
affect changes in output, factor returns, and the flow of
resources across industries. These kinds of system-
wide changes are likely to affect whites, blacks, men,
and women differently depending on whether they are
employed, where they are employed, and their relative
wages. Significant differences among groups strength-
en arguments for special programs aimed at disadvan-
taged groups, and weaken arguments for the role of
overall economic growth in eliminating poverty.

Beginning in the 1980’s, a number of studies exam-
ined the relationship between U.S. macroeconomic
performance and the poverty rate. Our analysis builds
on this empirical literature. We develop an explanation
of the relationship between the macroeconomy and
poverty, highlighting the importance of the labor mar-
ket, and quantify this explanation with a statistical
approach that allows us to distinguish the effect of
short-term, cyclical phenomena from long-term rela-
tionships on the poverty rate. Our results suggest the
level of real wages is the prime determinant of poverty
in the long run. Policy interventions that target output
growth and unemployment are likely to be the most
effective shortrun avenues for addressing poverty. In
addition, we document different effects of macroeco-
nomic variables on population groups.
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Defining and Measuring Poverty

Constructing a poverty measure implies a value judg-
ment about social welfare. The value judgment says it
is not just the total welfare of all people in society that
is important, but also the well-being of our least well-
off people. Because poverty is measured for some pur-
pose, the selection of a poverty measure is a function
of the rationale for measurement. Official measures
typically determine poverty status by considering a
person’s command over goods and services, not pat-
terns of behavior, beliefs, or general levels of satisfac-
tion or happiness.

At the most fundamental level, a person’s position in
society can be judged from two perspectives: actual
achievement and the capability to achieve (Sen, 1992).
Achievement is what we accomplish; capability means
the opportunity to accomplish or achieve goals we
value. The two need not be congruent. A problem
underlying the measurement of poverty naturally arises
between the concepts of the capability to act versus the
measurement of well-being. That is, whether a per-
son’s position in society should be judged positively in
terms of achievement, or negatively, in terms of the
shortfall of what could have been achieved. The
answer to this question contrasts a person’s control
over resources, usually in the form of income, with
actual consumption of goods and services. In a practi-
cal sense, it is ultimately a judgment about our ability
to adequately represent well-being with a measure of
income.

Money income, the basis of most poverty indicators, is
an incomplete measure of a family’s potential ability
to fulfill basic needs. It often omits many goods and
services such as housework and child care provided
for within the household rather than purchased. Money
income also fails to capture the “time poor.” In addi-
tion, it neglects any in-kind benefits, the benefits fami-
lies receive from the government in the form of goods
or services rather than cash. The largest of these pro-
grams are food stamps, Medicare, Medicaid, various
housing subsidy programs, and aid to education.

Variations in converting income into consumption can
arise from simple physical differences. A poor person’s
food security, for example, depends not only on
income to buy food, but also on a person’s metabolic
rate, gender, pregnancy status, access to stores, trans-
portation availability, local environment, and health.
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Of two persons with identical incomes and resources,
one may be food secure and the other not. The persis-
tence of food insecurity in wealthy societies cannot be
fully understood if attention is confined only to
income. Food insecurity in the United States is associ-
ated with many factors of which low income is only
one, albeit an important one. The social environment,
the provision of medical care, the pattern of family
life, and various other factors affect food insecurity. A
purely income-based analysis of poverty only partially
explains food insecurity.

In 1968, the Federal Government adopted as its opera-
tional definition of poverty a set of annual dollar needs
developed by the Social Security Administration,
under the direction of Mollie Orshansky.! The Federal
Government uses the official poverty measure to pub-
lish statistics on income and to set eligibility standards
for public programs.? The official definition compares
a family’s cash income with an estimate of its needs.
At the heart of the original definition of poverty was a
set of minimally adequate food budgets for families of
various sizes and types designed by the Department of
Agriculture. It was determined from the Department of
Agriculture’s 1955 Household Food Consumption
Survey that families of three or more persons spent
approximately one-third of their after-tax money
income on food. Poverty thresholds for families of
three or more persons were set at three times the cost
of the “economy food plan.” Since 1969, annual
adjustments in the thresholds were based on changes
in the Consumer Price Index (CPI) rather than on
changes in the cost of foods in the economy food plan.
In 1999, the poverty threshold for a family of four
with two children under 18 was $16,895 per year.

Although critics argue about the absolute accuracy of
the official poverty measure, most agree the measure
provides a useful indicator of change in economic sta-
tus. During the rapid growth of the postwar era, pover-
ty fell dramatically as the United States enjoyed a long

ICritics argue the official standard of poverty was adopted hap-
hazardly rather than through a systematic consideration of alterna-
tive methods and measures. For critiques of the official poverty
measure, see Ruggles (1990) and Citro and Michael (1995).

ZLarge proportions of those who spend time in poverty are not
poor on the basis of their annual incomes and are consequently not
identified as poor by official statistics. Because only one or two
months of low income are typically needed to qualify for benefits,
the population eligible for public assistance, the Food Stamp
Program for example, may be much larger than would be estimat-
ed using annual income data alone.
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period of uninterrupted growth. From 1959-1973
poverty declined from over 22 percent to 11 percent
(fig. 1). So precipitous was the decline in poverty, that
it gave rise to hopes of eliminating poverty. As
incomes grew rapidly, many poor and near-poor fami-
lies were lifted from poverty into the middle-class.
Indeed, the entire income distribution had shifted
upward.

The U.S. poverty rate increased after 1973 and then
fluctuated around a narrow range. Only in 1978, as the
economy neared its business-cycle peak, and the
poverty rate declined to 11.4 percent, has the poverty
rate approached its measured low of 11.1 percent. The
poverty rate increased from 11.4 to 15 percent from
1979 to 1982, and declined only 2.2 percentage points
during the 7-year recovery in the 1980’s and increased
again to 15 percent in 1993.

Part of the explanation for the increase in poverty is
doubtless the poorer performance of the economy over
part of this period. The growth of per capita real gross
domestic product (GDP) slowed. The trend growth of
productivity has been about 2 percentage points lower
since 1973 (0.8 percent per year) than in the previous
quarter-century (2.9 percent per year) (Tobin, 1994).
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Figure 1
Poverty rate, 1959-98
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Source: March Current Population Survey.

Not only was the growth of potential output at full
employment weaker, but potential output was less fre-
quently and fully realized. Cyclical recessions were
more severe after 1973, and the unemployment rate
averaged 2.2 points higher.
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Poverty Dynamics

Popular notions often cast the poor as a persistent
underclass, where the poor remain poor from year to
year. Evidence suggests poverty is a more dynamic
condition. Studies in the 1970’s and 1980’s by Morgan
(1974) and Levy (1987) found significant numbers of
people leave and enter the poverty population each
year. Nearly a quarter of the U.S. population experi-
enced at least occasional periods of poverty between
1969 and 1978. The number with persistently low
resources was much lower than a quarter, however.
Levy estimated the probability of remaining poor for a
cohort of persons who were poor in 1967 and conclud-
ed that fewer than half could be considered permanent-
ly poor.

Two other studies of the persistently poor conducted in
the 1980’s suggested about 40 percent of the poor will
remain poor for some years to come. A study by
Duncan (1984) estimated 5-6 million people, repre-
senting 2.2 to 2.6 percent of the total U.S. population
and 20-25 percent of the annual poverty population
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had been poor for 8§ years or more. Bane and Ellwood
(1986) estimate 51.5 percent of the nonelderly poverty
population are in the midst of a spell of poverty lasting
more than 9 years. Individuals with persistently low
incomes are not predominantly an underclass of young
adults living in large urban areas. Rather, the persis-
tently poor are disproportionately black, elderly, and
those living in rural areas and in the South. The persis-
tently poor are more sharply defined by these demo-
graphic characteristics than those found to be poor in a
given year.

More recent data on the duration of poverty indicates
about 40 million people were poor in an average
month in 1993 and 1994 (Naifeh, 1998). However,
about 53 million people, or 22 percent of the U.S. pop-
ulation, were poor 2 months or more in 1994, A
noticeable proportion of the population was poor on a
chronic basis: 5 percent, or 12 million people, were
poor all 24 months. Half of all poverty spells lasted
4.9 months or longer. In addition, children and the
elderly were less likely to exit poverty than were
nonelderly adults.
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Differences Among Groups

The poor are not a homogeneous population. Focusing
on the change in the aggregate poverty rate through
time and over the business cycle disguises different
experiences among demographic groups. Poverty rates
differ significantly by race, sex, and household head.
In general, the relative disparities among demographic
groups have persisted over the last 30 years. The only
exception is that the poverty rate for children now
exceeds the poverty rate for the elderly.

Over the last two decades, the elderly have experi-
enced rising incomes and declining poverty. There
continues to be a dramatic difference in poverty rates
for black and white population groups, although the
difference has declined modestly (fig. 2). From 1966
through 1998, the average poverty rate for blacks was
about 2.5 times greater than the white poverty rate. In
the mid-1960’s, the black rate was nearly 4 times the
white poverty rate. The black poverty rate has oscillat-
ed since the 1970’s, but can be characterized by an

Figure 2
Poverty status by race, 1959-98
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Source: U.S. Department of Commerce, Census Bureau.
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overall stability and, more recently, by modest
declines. The difference between the black and white
poverty rates has decreased as white rates increased
and black poverty rates have fallen about 27 percent
since 1965.

Women’s increased earnings have caused the poverty
rate for households headed by women to decrease

(fig. 3). Although still high (33-39 percent) during the
1990’s, the average poverty rate for this group dropped
from 49 percent in 1959. Nevertheless, poverty rates
for female-headed households continue to be perilous-
ly high. Over 1959-98, the poverty rate for female-
headed households averaged nearly 39 percent. Like
the difference between poverty rates for blacks and
whites, generally there are significant racial differ-
ences for female-headed households. Black households
have experienced gains, but poverty rates for black
female-headed households still approach 43 percent.
White female-headed household poverty rates are
around 28 percent.

Figure 3
Poverty status of female-headed households
by race, 1959-98
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Macroeconomic Growth
and Poverty

Economic growth was a powerful engine for reducing
poverty during the 1940’s and 1950’s. An important
element of overall economic growth during the post-
war era was the shift of labor from subsistence agricul-
ture and other labor-intensive work into jobs of higher
value added in urban industry. Denison (1979) credits
such shifts with 19 percent of the growth in net nation-
al product per person employed in 1941-48 and 14
percent in 1948-54. This growth was especially impor-
tant for reducing poverty among migrants, both blacks
and whites, as labor moved from the South to the
industrial Midwest.

Macroeconomic performance has been less successful
in reducing poverty since the mid-1970’s, apparently
because of poorer aggregate economic performance
and a changing distribution of the gains from growth.
Figure 4 plots the percent of the population with
incomes less than 125 percent of the official poverty
rate against real personal income per capita for 1959-
98. Extending the measure of poverty to include peo-
ple at or below 125 percent of the official poverty
threshold captures a larger number of the working
poor, low-income people whose poverty status is more
sensitive to changes in the macroeconomy. The plot
shows a strong downward relationship between
income and poverty through 1973. Episodic setbacks
to poverty relative to macroeconomic performance
occur in 1974 and more severely in the early 1980’s.
Backward shifts in the relationship between poverty
and income are associated with decreases in per capita
income and increases in the poverty rate. Only since
1994 has the relationship between poverty and income
resembled that of previous years. Weaker macroeco-
nomic performance and breaks in the growth of per
capita income have clearly moderated any decreases in
the poverty rate since the mid-1970’s.

From 1959 until the late 1970’s, fluctuation in the
poverty rate paralleled changes in the performance of
the macroeconomy. Business cycle upswings signifi-
cantly reduced poverty while business cycle troughs
increased poverty. Since the late 1970’s, the relation-
ship between economic performance and poverty is
less clear. From 1959 to 1989, per capita growth aver-
aged a fairly constant 2.7 percent. From 1959 to 1969
the poverty rate declined dramatically but only mod-
estly during the 1980’s. One major difference in the
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Figure 4
Relationship between poverty and income,
1959-98
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two periods was that from 1959-69 the growth in real
GDP per employee was 2.1 percent, while it was only
1.1 percent from 1983 to 1989 (Blank and Card,
1993). If the historical relationship between economic
expansion and poverty prevailed during this period,
then the prolonged expansion observed from 1983 to
1989 would have reduced poverty to about 9.3 percent,
the lowest in U.S. history. By 1989, however, the mea-
sured poverty rate was 12.8 percent, higher than

in 1979.

Although earlier work by Gallaway (1967) and Aaron
(1967) existed, it was not until the 1980’s that a large
number of economists turned their attention to the
relationship between the macroeconomy and poverty.?
This larger body of work, consisting of notable contri-
butions from Blank and Blinder (1986), Cutler and
Katz (1991), Blank (1993), Blank and Card (1993),
Tobin (1994), and Powers (1995), quantifies the rela-
tionship between the poverty rate and the macroecono-
my, particularly the relationship among poverty, unem-
ployment, and inflation.

These studies, relying on stylized-reduced-form mod-
els, provide statistical estimates of the relationship
between poverty and important macroeconomic vari-
ables. A typical approach hypothesizes the poverty rate

3Gallaway provided empirical evidence of a strong relationship
between growth and poverty reduction and promoted general eco-
nomic growth as an alternative to the Johnson-Kennedy antipover-
ty program. Aaron rebutted Gallaway’s recommendations by argu-
ing Gallaway’s results were not robust to how his data were aggre-
gated and how his statistical model was specified.
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is determined by unemployment, inflation, wages, the
relative poverty level or density of the income distrib-
ution, and a measure of government transfers. Inflation
and unemployment are treated as if they have no influ-
ence on one another or are not partly determined by
some common factor. The studies provide a heuristic
statistical estimate of the relationship between poverty
and specific macroeconomic variables.

Unemployment is consistently estimated to have a
strong positive effect on the poverty rate, suggesting
joblessness is responsible for pushing many house-
holds’ incomes below the poverty level. The unem-
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ployment rate has been shown to be an important
determinant of poverty, even though most unemployed
are not poor and most poor are not unemployed. This
finding is robust across empirical approaches and the
period of study. The estimated effect of inflation on
poverty is unclear. Estimated results are sensitive to
how inflation is modeled. In some studies, inflation
has a modest positive effect on the poverty rate
(Blank, 1993; Powers, 1995), and in others it is associ-
ated with poverty-rate declines (Cutler and Katz,
1991). The literature, in general, finds inflation has a
relatively minor effect on the incidence of poverty and
on the well-being of poor and near-poor households.
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A Changing Relationship
Between Poverty and
the Economy

The same body of work provides empirical support
for a changing relationship between poverty and the
macroeconomy during the last 30 years. Empirically
speaking, this change or deterioration in the relation-
ship between the poverty rate and economic perfor-
mance has been identified as a growing prediction
error in models explaining the poverty rate (Cutler
and Katz, 1991; Blank, 1993; Tobin, 1994; Powers,
1995). These studies conclude that observed poverty
rates are significantly higher than those that would
have been predicted using only the macroeconomic
variables in their models. Blank’s study suggesting a
change in the historical relationship between poverty
and macroeconomic activity is illustrative. Building
on her earlier study with Blinder, she explains the
poverty rate with macroeconomic variables and a set
of dummy variables. Blank estimates models for
1959-83 and 1959-89 and compares the coefficients
and out-of-sample forecasts for the alternative mod-
els. When Blank combines the observed differences
between parameter estimates for the alternative mod-
els and the poor forecast performance for the model
estimated for 1959-83, she provides support for the
belief in a structural break in the expected effect of
macroeconomic performance on the poverty rate
after 1983.

Although many reasons for the divergence between
the historical poverty rate and economic growth have
been advanced, only three or four are compelling.
And unlike the structural break hypothesized in near-
ly all existing empirical studies, the most plausible
explanations characterize the changing relationship
between poverty and growth as a slower cumulative
change occurring over one or possibly two decades,
not in a discontinuous radical shift taking 2-3 years.
The leading explanations for the increasing diver-
gence between economic growth and poverty reduc-
tion are changing institutional wage-setting mecha-
nisms with the decline of labor unions, a changing
labor cohort, globalization of production and mar-
kets, shifting relative expenditures for goods and ser-
vices, technological change associated with the digi-
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tal revolution, and increased earnings instability.*
The literature suggests no single cause is large
enough to account for the divergence between eco-
nomic growth and poverty, but labor market changes
fostered by technological change and economic
restructuring and shifts in relative wages are the
most important.

The first empirical evidence of a changing relationship
between economic growth and poverty appeared dur-
ing the 1980’s. Increases in labor use (number of hours
worked), not productivity growth associated with
increased real wages, drove GDP growth in the 1980’s.
Moreover, wage inequality increased during the
1980°s. Although average incomes increased, the
increases were largely among incomes of the nonpoor
(Blank and Card, 1993). Evidence suggests younger
workers earned less than older workers and returns to
education increased, leaving less educated poor people
less able to reap the benefits of economic expansion
(Cutler and Katz, 1991).

During 1983-89, the economy grew around 4 percent
per year, yet poverty fell modestly. Real wages
declined for workers in the poorest 10 percent of the
population (families below the poverty line). Over the
expansion, a 1-percent increase in aggregate economic
activity was associated with a 0.3-percent decline in
weekly wages (Blank, 1993). Wage and career oppor-
tunities for many less skilled workers had deteriorated
over the previous 15 years, which had resulted in
increased earnings inequality. Earnings inequality has
taken the form of polarization and the apparent hol-
lowing out of the income distribution, with a decline
in the middle of the distribution and increases in the
upper and lower tails. The observed increase in earn-
ings inequality has been driven by increased wage
variation rather than changing hours of work.
Polarization, combined with stagnant growth in aver-
age earnings, has increased the proportions of male
workers with earnings below $20,000 and over
$40,000 per year.

4Weisskopf, Bowles, and Gordon (1983) offer a different per-
spective. Their work highlights the importance of structural
changes caused by crisis. Crisis occurs when the social structure of
the economy changes. The post-war social structure was based on
four key components each undergoing crisis since the mid-1960’s:
collective bargaining, government responsibility for the macro-
economy, anticommunist foreign policy, and control of domestic
and international monetary systems.
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Having earned income is the best way for one to climb
out or stay out of poverty. Regardless of the theory
applied, labor earnings is the product of two compo-
nents: the hourly wage rate and the total number of
hours worked. In the early 1980’s, real hourly and
weekly earnings declined from their peak in 1973, and
the growth of worker productivity slowed. Moreover,
earnings fell behind productivity. However, the share
of labor in business value added stayed fairly constant
(Cutler and Katz, 1991). Compensation, including
fringe benefits, increased roughly in step with produc-
tivity: this is the labor cost that matters to firms. The
rise in the wages of unskilled and less educated work-
ers relative to skilled and better educated workers, a
stylized fact of past business cycle recoveries, did not
take place in the 1980°s.

Research conducted during the early 1990’s suggested
that low wages, not less work, were responsible for
lower earnings. For the working poor, low numbers of
work hours appeared not to be a major factor in the
incidence of poverty. Instead, evidence suggested that,
based on the characteristics of the heads of poor
households, the expected average wage rates were low
(Levy and Murnane, 1992). Low as these expected
wage rates were, the actual wages were lower still.
More recent estimates suggest that a quarter of the
earnings inequality among male workers between 1973
and 1991 could be attributed to differences in hours
worked. These findings suggest that unequal distribu-
tion of work in the past tended to equalize earnings,
whereas, today it magnifies income disparities.

Part of the explanation for low wages relates to
changes in the supply of labor witnessed over the last
two or three decades. The labor force increased by 1.7
percent in the 1960’s, 2.6 percent in the 1970’s, and
1.6 percent in the 1980’s. Changes in the supply of
labor include both changes in the size and composition
of the workforce. The most significant change has
been the entry of an unprecedented number of baby-
boomers into the labor force starting in the late 1960’s
and continuing through the late 1970’s. In addition,
there has been a historically unequaled rise in paid
employment among women and, recently, large
changes in the flow and composition of immigrant
workers. The annual rate of immigration nearly dou-
bled in recent decades. Recent immigrants have fewer
skills and less education than did past immigrants who
were from Europe or well-educated groups from less
developed countries.

Economic Research Service/USDA

The large increase in effective labor supply, particular-
ly among less skilled workers, put downward pressure
on real wages. Even with unemployment rates of 4-5
percent, wage growth has been modest. During the last
two decades, declining wages offset an increase in job
opportunities. The growth of hourly real wages for
production workers has lagged below the growth in
real GDP for many years (fig. 5). The greatest diver-
gence occurred in 1974-80 and 1983-88 when the
growth in real wages was negative. Led by a strong
economic recovery beginning in 1992, the rate of
growth in real wages has improved, although it still
remains below the growth in GDP.

Significant evidence points to changing technology as
a key to explaining the stagnation of wages, particular-
ly for low-skilled workers. The implications of this
technological transformation can be readily explained
using a traditional neoclassical model of the labor mar-
ket. If competitive pressures in the labor market ensure
the wage distribution reflects the skill distribution, a
decline in job opportunities for low-skill workers will
lower their wages, assuming supply does not decline.
There are simply too many low-skill workers.
Projections by the U.S. Bureau of Labor Statistics
show the fastest growing occupations within most
industries are those requiring high levels of education
and skills.

Several studies indicate recent technological change
has favored the more skilled over the less skilled
(Welch, 1970; Davis and Haltiwanger, 1991; Katz and

Figure 5
Comparing gross domestic product and
wage growth

Growth rate (percent)

Real GDP

2] B N o N B (o2} oo
T

1959 64 69 74 79 84 89 94

Source: U.S. Department of Commerce, Bureau of Economic Analysis
U.S. Department of Commerce, Bureau of Census.
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Murphy, 1992; Sachs and Shatz, 1994). Increased tech-
nological change linked with greater spending on
research and development has been associated with
increasing pay differentials between less educated and
highly educated workers (Bartel and Lichtenberg,
1987). More recent studies indicate workers who use
computers in the execution of their job received higher
wages than those who do not (Krueger, 1993). These
studies suggest the shift in demand away from
unskilled and toward skilled labor in U.S. manufactur-
ing is explained by the adoption of labor-saving tech-
nological change and a reallocation of production
away from industries with a high labor production
component (Berman, Bound, and Griliches, 1994).

Cross-sectional results reported by Doms, Dunne, and
Troske (1997) show manufacturing plants that use
many new technologies, programmable controllers,
computer-automated design, and numerically con-
trolled machines employ more educated workers,
employ relatively more managers, professionals, and
precision-craft workers, and pay higher wages. Their
longitudinal analysis, which stands in modest opposi-
tion to the findings reported by Berman, Bound, and
Griliches, shows little correlation between skills

10 O Poverty, Policy, and the Macroeconomy/TB-1889

upgrading and the adoption of new technologies. They
suggest that plants that adopt new factory automation
technologies have more skilled workforces both before
and after the new technologies are adopted.

The simple labor-market model notwithstanding, the
transition to more advanced technologies caused by
the discipline of the market need not reflect a clear,
continuous path of adjustment. Instead, some firms
may adopt alternative production strategies to forestall
capital investment in an unfamiliar technology. In the
presence of increasing competition, employers have
reduced unit labor costs and increased flexibility in
production with a variety of management strategies
that do not require large financial outlays by following
the low road (lower wages, little training, and fewer
permanent employees). Lower wages, outsourcing pro-
duction, reduced employee training, fewer permanent
workers, relocation of operations to low-wage sites,
and other employer policies aimed at reducing labor
costs all had substantial effects on relative wage trends
in the 1980’s. This intermediate position between old
and new technology suggests aggregate labor markets
should not be viewed as seamlessly equilibrating wage
and skill levels.
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Estimating Key Relationships

For many years, macroeconomists analyzed time-
series data using classical linear regression techniques.
They tended to worry about questions of simultaneity
and autocorrelation, but paid scant attention to specify-
ing the dynamic structure of relationships. Implicit in
their assumptions was that the data being analyzed
were stationary, nicely behaved, or at least stationary
around a deterministic trend. Disquieting research pub-
lished in the 1970°s called into question such method-
ologies. The first set of research provided evidence
that forecasts made by structural macroeconomic mod-
els were inferior to forecasts made by simpler time-
series models. More important for this study, a second
set of research indicated that most macroeconomic
data were not well behaved. Studies appeared claiming
that most macro time series were not stationary, rather

than stationary around a deterministic trend.’
Nonstationarity could lead to serious problems when

interpreting traditional statistics such as R2, Durbin-
Watson statistic, and the ¢ statistic. Running regres-
sions with nonstationary data produced spurious
results.®

A restrictive but serviceable definition of stationarity
requires that a stochastic process has a constant mean
and variance and the covariance between any two val-
ues of the process depends only on the distance
between the two points, not on time itself. Essentially,
a stationarity assumption is equivalent to saying the
stochastic generating process is itself time invariant, so
that neither the form nor the parameter values on the
process change through time. Any shocks to the sys-
tem are temporary, and the series is expected to return
to its mean value.

Nonstationary series that become stationary when dif-
ferenced » times, are called integrated of order 7. For a
set of series to be cointegrated, each member of the set
must be integrated of the same order, »; thus, the term
cointegration. A set of series, all integrated of order n,
are cointegrated if and only if some linear combination

Nelson and Plosser (1982) discovered many macroeconomic
time series have stochastic trends. By the mid-1980’s, economists
began employing statistical approaches to isolate independent
trend and cyclical components in output. Watson (1986) modeled
growth as a random walk with drift and the independent cyclical
component as a second-order autoregression.

%These were not new problems. Yule identified the problem of
spurious regressions associated with trending time series as early
as 1926.
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of the series is integrated of order less than order 7.
Such a linear combination is called a cointegrating
relationship. Cointegration is a probabilistic concept.
The difference or distance between two cointegrated
random variables may be stationary, that is, fixed,
despite the nonstationarity of the two variables. If the
terms are not stationary, the two variables are likely to
drift farther apart over time.’” By definition, a station-
ary series is integrated of order zero.

A nonstationary variable tends to wander aimlessly.
But some pairs of nonstationary variables can be
expected to wander in a way that they do not drift too
far apart because of the equilibrium forces that keep
them together.® Nonstationary variables pose two
threats to conventional regression analysis. The first
threat to modeling arises with unrelated nonstationary
variables that are random walks (this period’s value is
equal to last period’s plus a random error).® Random
walk processes are important. Many macroeconomic
data are nonstationary because they are generated by a
random walk process (Nelson and Plosser, 1982).
Regressing two unrelated random walks against one
another results in regression coefficients that are small
in relation to their standard errors much less often than
predicted using stationary regressors. Consequently,
the use of standard distributions when the variables are
unrelated and nonstationary will lead to too frequent
rejections of the null hypothesis that there is no rela-
tionship between the two random variables.

The second threat arises with truly related nonstation-
ary variables that are integrated of order one and the
relationship is cointegrated. If a regression model is
specified in terms of changes in the variables only, one
misses the error-correction mechanism that connects
cointegrated variables. Regressions involving the
changes of cointegrated variables should also include
the lagged levels of those variables, but with the con-
straints of the cointegrating relationship imposed
(Engle and Granger, 1987). If one omits the cointegrat-
ing relationship, the regression in first differences is
mis-specified.

7In general, cointegration does not require the difference
between the variables to be stationary. Two variables are cointe-
grated if there exists any linear combination of the variables that is
stationary.

8This equilibrium or error-correction property is illustrated
effectively and cleverly in Michael Murray’s (1994) article, “A
Drunk and Her Dog: An Illustration of Cointegration and Error
Correction.”

9Random walks have become prominent in the macroeconom-
ics literature since the development of rational expectations.
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For some time, spurious regressions associating non-
stationary variables were avoided by conducting
regressions on changes in the variables (Box and
Jenkins, 1970; Granger and Newbold, 1974). Granger
and Newbold pursued the problem of spurious regres-
sions further leading to the development of the concept
of cointegration (loosely speaking, lack of cointegra-
tion means spurious regression).!? In stark contrast to
differencing, cointegration analysis avoids errors by
avoiding standard distributions and instead applies cor-
rected or alternative distributions. The essence of coin-
tegration is that the cointegrated variables share a
common trend that is removed when producing the
cointegrating regression residuals. Because of the
common trend, there may be strong multicollinearity,
tempting a researcher to drop a variable.

The estimation of a cointegrating relationship stands in
opposition to purging the non-stationarity from the sto-
chastic process by differencing and estimating with dif-
ferenced variables. Differencing causes the loss of
valuable information concerning the longrun equilibri-
um properties of the data. Sims (1980) and others
argued that economic theory tells us too little about the
dynamics of economic relationships to impose many
useful restrictions on dynamic equations. Arguably,
however, economic theory does tell us more about the
longrun equilibrium relationships that hold among eco-
nomic variables and hence may tell us quite a bit about
what we should find in cointegrating relationships.

A stylized explanation of a procedure for estimating a
cointegrated system has four steps:

1. Use a unit root test for stationarity and to determine
the order of integration.

2. Run the cointegrating regression suggested by
theory.

3. Apply an appropriate unit root test to the residuals
to test for cointegration.

4. If cointegration exists, use lagged residuals from the
cointegrating regression as an error-correction term
in an error-correction model (ECM) with first differ-
ences.

A number of alternative approaches are available to
test stationarity. The subject represents a virtual indus-

10Early concepts of multicollinearity can be viewed as presag-
ing the modern concept of cointegration.
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try of arguments and counterarguments. Some of the
more prominent approaches have been proposed by
Dickey and Fuller (1979, 1981), Said and Dickey
(1985), Phillips (1987), and Phillips and Perron
(1988). The seminal work by Dickey and Fuller (1979,
1981) was criticized by Phillips and Perron as being
insufficiently robust to consider time series with a
structural break.!! The vast majority of unit root tests
have nonstationarity (a unit root in the time series) as
the null hypothesis. Because the traditional classical
testing methodology accepts the null unless there is
strong evidence against it, these tests usually conclude
that a series is nonstationary.!?

Most tests for cointegration take the form of a unit
root test applied to the residuals resulting from esti-
mating the cointegrating (longrun) relation. The most
appropriate methodology for estimating a cointegration
model is not obvious, but there appears to be some
consensus that the longrun cointegrating relationship is
best estimated as a byproduct of a full error-correction
formulation. The methods of Johansen (1988) and
Stock and Watson (1988) can be used in this context,
with the Johansen approach emerging as the method of
choice. Some research, for example, suggests using the
Johansen maximum likelihood procedure whenever
more than two variables appear in a cointegrating rela-
tionship (Gonzalo, 1994).

The Johansen method views all variables as potentially
endogenous, with each expressed as a linear function
of lagged values of it and all other variables. The set
of equations is expressed mathematically in the form
of a single vector autoregression. Manipulation of this
vector equation produces a vector error equation in
which differenced vector terms are explained as
lagged-differenced vector terms plus a lagged-levels
term that represents the error-correction phenomenon.
It turns out that the number of cointegrating vectors is
equal to the rank of the coefficients associated with the
levels variables in the error correction model matrix.
The first step of the Johansen method consists of a test
for the rank of this matrix. Following this, parameters
of the system are estimated simultaneously, using
maximum likelihood.

'Maddala and Kim (1998) provide a comprehensive review of
unit root or stationarity testing.

121t is often difficult to reject the null hypothesis of a unit root
because most tests have low power.
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The Johansen approach has several advantages over
other approaches. First, It avoids the problem of nor-
malization that plagues other estimators. The second
advantage relates to the first. Johansen guards against
inconsistent estimation of the cointegrating relation-
ship by incorporating knowledge that there may be
more than one cointegrating vector. In addition, the
maximum likelihood estimation of the shortrun
dynamics increases the efficiency of the estimation,
and a systems approach allows parameter estimates in
any given equation to incorporate information from
other equations. Finally, the Johansen method allows
testing of restrictions on the cointegrating vector.

The major limitations of the Johansen method include
sensitivity to assumptions regarding the underlying

Economic Research Service/USDA

error distribution, a tendency to find spurious cointe-
gration, and high variance and high probability of pro-
ducing outliers. The Johansen procedure assumes that
the errors are independent normal. When the errors are
not, it has been found that the procedure has a distort-
ed probability of rejecting the null hypothesis of no
cointegration even when no cointegrating relations
exist (Huang and Yang, 1996). In addition, there are
size distortions in the tests for the second and subse-
quent cointegrating vectors when the ratio of data
points to the number of parameters is small (Toda,
1994; Ho and Sorensen, 1996). Finally, parameter
interpretation is often complicated. Because linear
combinations of cointegrating vectors are themselves
cointegrated, the Johansen procedure identifies the
cointegration space, and not the cointegrating vectors.
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Empirical Model

We distinguish between shortrun and longrun effects
by adopting a model specification that explicitly
allows for dynamics. There is little doubt that, when
they exist, equilibrium relations can only be viewed in
a long-term context because the speed of adjustment
must be slow due to costly information-gathering and
other transaction costs. Therefore, we assume a less
restrictive hypothesis than annual equilibrium. We
consider a model formulation that assumes a tendency
in the specified relations to react to deviations. The
cointegrating model we report here is estimated with
four endogenous variables (the poverty rate, unem-
ployment rate, wage rate, and the money stock) that
highlight the importance of the relationship between
poverty and the labor market. Output is assumed
exogenous, and a linear trend drift term is included in
the variables but excluded from the cointegration
space.!3

The logic of using unemployment, wages, and changes
in the money supply, a proxy for inflationary expecta-
tions, to explain the poverty rate is straightforward if
we consider how changes in macroeconomic variables
are transmitted into poverty rates. As real wages rise
throughout the economy, more workers might be able
to earn sufficient income to escape poverty. Nearly all

13The assumption of exogeneity reduces the number of estimat-
ed parameters and improves the economic and statistical properties
of the model. One explanation for the improved statistical proper-
ties of the model is the large number of interventions (changes in
fiscal and monetary policy) throughout the period that have likely
affected output and distorted the longrun relationship between out-
put and the other variables in the model.

Table 1-Data definitions

poor families rely on wages for most of their earned
income. The unemployment rate is a general indicator
of the health of the economy and an indicator of the
possibilities of work. The business cycle is not neutral
in spreading the burden of unemployment. Low-
income wage earners bear a disproportionate share of
unemployment in economic downturns, and given the
importance of wages to the poor, business downturns
are particularly devastating. The inflation rate is
important for understanding the poverty rate because
the poor often depend on unindexed income through
government transfers, historically AFDC and general
assistance programs, or the minimum wage.

Our analysis uses annual data for the period 1961-98.
The base variables, their definitions, and sources are
provided in table 1. The wage rate and output are esti-
mated in real terms. All data are transformed using
natural logarithms. In this analysis, stationarity and the
order of integration were examined using Augmented
Dickey-Fuller and the Phillips and Perron tests. In all
series, the hypothesis of a unit root cannot be rejected.
In addition, application of the Schwarz criterion and
examination of autocorrelation and partial autocorrela-
tion functions suggest that all variables in the analysis
are reasonably represented by an AR(1) process and
the order of integration is one.

The general root analytical construct is as a four-
dimensional-vector autoregessive model with Gaussian
errors. The basic model can be recast in an error-cor-
rection form:

Az, =T Az, +..+T\ Az, . +11z,, + 1 +0y, €,
t=1,---,T (1)

Variable Definition

Source

Poverty rate

Wage rate
supervisory workers

Unemployment rate

Consumer Price Index

Money stock
Output

M2 (Billion dollars)

Percent persons below the official poverty level.

Not defined for people in military barracks, institutional
quarters, or for unrelated individuals under age 15.
Average hourly earnings for production and non-

Civilian labor force, 16 years and older

All urban consumers, all items, 1984=1

Gross National Product (billion dollars)

U.S. Department of Commerce,
Bureau of Census

U.S. Department of Labor,
Bureau of Labor Statistics

U.S. Department of Labor,
Bureau of Labor Statistics

U.S. Department of Labor,
Bureau of Labor Statistics

Federal Reserve Board

U.S. Department of Commerce,
Bureau of Economic Analysis
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where z is a 4 x 1 vector of stochastic variables,
poverty rate, unemployment rate, wage rate, output,
and the money stock, |l is a linear trend, y, is the
change in output, and €, ..., € are normally, identi-
cally, and independently distributed (0, X.).

A characteristic feature of the error-correction formu-
lation is that both differences and levels are included
in the same model. This allows us to investigate both
shortrun (cyclical) and longrun (equilibrium) effects in
the data. The interpretation of the coefficients in terms
of dynamic effects, however, is difficult. This is true in
particular for the constant term, i. Our model allows
for linear trends in the data, but it is assumed that there
are no trends in the cointegrating relations. The cointe-
grating relations have a zero intercept.!* Formal test-
ing and examination of the correlogram of residuals
for each endogenous variable indicate that residuals
are normally distributed and unencumbered by serial
correlation.

The hypothesis of cointegration is formulated as
hypothesis test of the rank of the IT-matrix:

H(r): I1=op’ (2)

where o and 3 are 4 X r matrices of full rank. It is the TT
matrix that conveys information about the longrun rela-
tionship between the variables contained in z. There are
three possibilities: (1) if IT is of full rank, then z, is sta-
tionary in levels and a vector-autoregressive model in
levels is appropriate; (2) if IT has zero rank, then it con-
tains no longrun information and the appropriate model
is a traditional vector autoregressive model in differ-
ences; and (3) if the rank of I1 is a positive number less
than r, then the error-correction model described by
equation 1 is appropriate. The hypothesis H(r) implies
that the stochastic process Az, is stationary, z, is nonsta-
tionary, but 'z is stationary (Johansen, 1991).

The tests to determine the rank of I, or the number of
cointegrating vectors denoted by r, require the ordered
eigenvalues, A * > ... > kp* from the characteristic

equation,

=0, 3)

1SS0S S

14An alternative model allowing for linear trends in variables
and the cointegration space was also estimated. Neither the maxi-
mum eigenvalue, trace test, or parameter values indicated a signifi-
cant difference from the more parsimonious model.
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where 8, = Ty R;R", for i,j = 0,k and T is the sam-
ple size. The OLS residuals R, and R, are obtained
by regressing Az, and z, on Az, |, ..., Az, and an
intercept.

t-k+

The likelihood ratio test for the reduced rank hypothe-
sis is:

-2InQ (H,([ H,(M) =| Sy[Z In(1-4%), (4

which is called the Trace statistic. An alternative test
statistic called the A (Maximum Eigenvalue) statis-

tic is based on the comparison H,(r) given H, (r+1):

21nQ(H (M| H,(r+1) =T -1n(1-1,). (5)

The null hypothesis of the likelihood ratio test is that
Ay =M, =...= A =0, which means the system
has p - r unit roots. To determine the cointegration
rank, one uses a sequence of hypotheses starting with
the hypothesis of p unit roots. If this hypothesis is
rejected, it implies that A, is greater than zero and one
continues to test the hypothesis A, =X, = .. = 7Lp =0.
Rejection of this hypothesis implies A, is greater than
zero and so forth. When the hypothesis is accepted,
one has the number of unit roots and thereby the num-
ber of cointegration vectors. A full discussion of the
two test statistics is given in Johansen and Juselius
(1990), and the mathematical derivation of the asymp-
totic distributions is given in Johansen (1988).

The maximum likelihood tests developed by Johansen
(1991, 1992) and Johansen and Juselius (1990, 1992)
can distinguish more than one cointegrating relation
and can be applied in a multivariate setting. The final
determination of the number of cointegration vectors is
based on results of these formal tests, the interpretabil-
ity of the estimated coefficients, and graphical compar-
ison of the residuals associated with the cointegrating
vectors and the residuals associated with the cointe-
grating vectors corrected for shortrun dynamics.!> Our
modeling system is estimated to have one cointegrat-

I5The graphs of the cointegrating relations corrected for short-
run dynamics look more satisfactory than the graphs of actual
deviations. This illustrates the tendency of the model to move
toward an equilibrium state and supports the existence of a cointe-
grating relationship. Equilibrium need never be attained because of
frequent and often large shocks pushing it away from the equilibri-
um path.
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Table 2—Cointegration test statistics*

Test statistic Critical values (95%)
Eigenvalues Hoy: r p-r Maximum Trace Maximum Trace
eigenvalue eigenvalue
0.6294 0 4 36.73 60.24 27.07 47.21
0.3662 1 3 16.87 23.51 20.97 29.68
0.1626 2 2 6.56 6.64 14.07 15.41
0.0021 3 1 .08 .08 3.76 3.76

“Critical values for the maximum eigenvalue and trace tests are from Osterwald-Lenum (1992).

Figure 6
Actual and predicted changes, 1962-98
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ing vector. Maximum eigenvalue and trace statistics
are provided in table 2.1°

The estimated modeling system parallels the observed
values of the endogenous variables, changes in the
logarithm of the poverty rate, unemployment rate,
wage rate, and money stock (fig. 6). Associated stan-
dardized residuals for each endogenous variable are
provided in figure 7. The pseudo R? for each endoge-

16Because the nonstationary variables in our analysis are inte-
grated of the same order and there exists a unique cointegrating
vector, the OLS estimators of the cointegrating vector are consis-
tent and highly efficient.
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nous variable is 0.82 (poverty), 0.67 (unemployment),
0.77 (wage), and 0.55 (money). The largest prediction
errors for the poverty rate and unemployment rate
occur during the economic instability of the 1970’s.
The largest errors for the money stock and wage rate
predictions occur during the 1990°s. The residuals
show no strong trends or patterns in the predictive
errors although residuals for the change in the money
stock show a tendency for overprediction (underpre-
diction of the decrease) during the 1990’s.
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Figure 7
Standardized residuals, 1962-98
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Output growth has the largest cyclical effect on pover-
ty (table 3).!7 A 1-percent increase in real gross
domestic product decreases the poverty rate by 1.4
percent. Although no other variable approaches the
potent effect of output on the poverty rate in the short
term, changes in unemployment and the wage rate
should not be ignored. A 1-percent increase in the
wage rate decreases the poverty rate by 0.7 percent.

A 1-percent increase in the unemployment rate, unac-
counted for by changes in the growth of the economy,
increases the poverty rate by .06 percent. Increases in
the real money stock, acting as a proxy for inflationary
expectations, increase the poverty rate. With all other
variables constant, poverty in one year fosters poverty
the next.

One should be mindful that the expected effect of a
change in a macroeconomic variable on the poverty
rate depends on the elasticity of the response and the
size of the change in the variable. In general, changes
in annual real wages are small (1.6 percent) and

17 Although the individual parameter estimates are difficult to
interpret because of the autoregressive representation of the model,
the estimated coefficients provide insights into the overall perfor-
mance of the model.
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changes in the unemployment rate are large (12 per-
cent). The mean annual change for the poverty rate is
4.7 percent, the money stock is 6.8 percent, and output
(GDP) is 3.4 percent.

Output growth also has a powerful cyclical effect on
reducing unemployment. Increases in the lagged
poverty rate are associated with decreases in the cur-
rent unemployment rate, perhaps presaging improve-
ment in labor market conditions. Increases in the wage
rate and money stock decrease unemployment,
although the effects are small and statistically insignif-
icant. Poverty decreases wages. Output and the money
stock have positive cyclical effects on the wage rate,
0.319 and 0.275 percent. That is, inflationary expecta-
tions and economic growth put upward pressure on
wage rates. The lagged unemployment rate is also
associated with increases in wage rates though at lev-
els far less than the money stock and economic
growth.

The linear drift term, p, measures the effect of time on
changes in the poverty rate, unemployment rate, wage
rate, and money stock (table 3). The effect of the linear
drift term is to decrease the poverty rate by nearly 0.3
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Table 3—-Estimated cyclical (shortrun) effects*

Variable Apov, Auy AW, 4 Amy L\ u
Apov, 0.140 0.063 -0.743 0.260 -1.419 -0.275
(1.28) (1.56) (-2.69) (1.50) (-7.35) (-0.60)
Au, -0.728 0.529 -0.041 -0.085 -4.767 1.243
(-1.84) (3.65) (-0.04) (-0.14) (-6.83) (0.76)
Aw, -0.145 0.032 0.210 0.319 0.275 -1.257
(-3.17) (1.93) (1.81) (4.39) (3.41) (-6.83)
Am, -0.280 0.133 -0.612 0.447 0.056 0.582
(-2.77) (3.58) (-2.39) (2.79) (0.31) (1.39)

* Asymptotic t-statistics in parentheses. Estimated values based on one cointegrating vector. Variable definitions: Apov, is the change in the logarithm of the poverty
rate in period t, Au, is the change in the unemployment rate, Aw, is the change in the real wage rate, Am, is the change in the money stock, Ay, is the change in

real GDP, and p is the linear drift term.

percent per year, decrease expectations of rising prices
(0.582 percent per year), increase the unemployment
rate by about 1 percent, and decrease the hourly wage
rate by 1 percent per year. The asymptotic t-statistics
suggest support is warranted for the results associated
with the wage rate, but less so for the effects on the
money stock, poverty, and unemployment.

The estimated cointegrating vector describes a long-
run equilibrium among our endogenous variables.
These variables are linked in a long-term relationship
irrespective of short-term interventions or shocks.
Because the estimated cointegrating vector is common
to each of the endogenous variables, it can be viewed
as a constraint on the shortrun movement of variables.
If the cointegrating vector is normalized on poverty, it
can be recast as:

pov = + 0.147u - 3.329w - 0.091m (6)

where pov is the poverty rate, u is the unemployment

rate, w is the real wage rate, and m is the money stock.

All the variables are levels rather than changes and are
transformed using natural logarithms. The estimated
equilibrium relationship provides a plausible longrun
relationship between the poverty rate and the macro-

18 O Poverty, Policy, and the Macroeconomy/TB-1889

economic labor market. The longrun relationship sug-
gests the poverty rate is increased by the level of the
unemployment rate and decreased by higher wages
and money stocks. The longrun poverty relationship is
dominated by changes in the wage rate. The estimated
relationship represented by equation 6 suggests a
1-percent increase in the real wage rate is associated
with a decrease in the poverty rate of about 3 percent.
The money stock also has an important long-term rela-
tionship with poverty. A 1-percent increase in the level
of the money stock is associated with a decrease in the
poverty rate of 0.1 percent.

Output is treated as exogenous and excluded from the
longrun relationship. In models with endogenous out-
put, relationships among variables were characterized
by illogical and insignificant parameter values in both
the short run and long run. These problems were likely
caused by the high correlation between the money
stock and output when measured in levels. The con-
temporaneous correlation between these two variables
is 98 percent over the sample. In the more parsimo-
nious model, which excludes output from the cointe-
grating vector, we interpret the money stock as a mea-
sure of the size of the economy or nominal output,
which is negatively related to poverty.

Economic Research Service/USDA



Disaggregating Poverty

If the effect of the macroeconomy on the poverty of
different demographic groups is heterogeneous, then
understanding requires that the analysis be disaggre-
gated. The poverty rates of some groups may be highly
sensitive to economic growth; other groups may be
barely affected.!® In this case, aggregate statistics pro-
vide weakened evidence for or against the backwash
thesis—the thesis that poverty will not largely disap-
pear with growth.

Sufficient data exist to decompose our more aggregate
analysis by estimating poverty rate/macroeconomic
relationships for four categories of the poor: white,
black, female head white, and female head black. As in
the aggregate model, the number of cointegrating vec-
tors is determined through formal testing, the inter-
pretability of the estimated coefficients, and graphical
comparison of the residuals associated with the cointe-
grating vectors and the residuals associated with the
cointegrating vectors corrected for shortrun dynamics.
Statistical and graphical information for each indicated
the presence of a single cointegrating vector. Statistics
for the trace and maximum eigenvalue tests are pro-
vided in table 4.

Observed and predicted changes in poverty rates for
black, white, white female-headed, and black female-
headed population groups are provided in figure 8.!°
Prediction errors associated with the white female-
headed households can be attributed to the generally
large off-trend gains made by white women during

the last two decades. The predictions for each of the
poverty rates display more noticeable errors for
1992-98. The errors are underpredictions. That is, each
of the models predicted a smaller change in the pover-
ty rate than was observed. Overall, however, the resid-
uals show no apparent trends or pattern in their predic-
tive errors through time.

Model results across all households indicate that
changes in output have the most significant (statistical-

181n 1998 68 percent of poor households were white (white not
Hispanic 46 percent, white Hispanic 22 percent), 26 percent were
black, and 6 percent were other. Across all racial and ethnic
groups, female-headed households contrasted starkly with married-
couple households. Families with a female head, no husband pre-
sent, had the highest poverty rate (30 percent) and comprised the
majority of poor families (53 percent).

19predictions are made for each endogenous variable. Only the
results for the poverty rate are reported here.
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Table 4-Cointegration test statistics for population
groups*

Test statistics

Hy:2 Hy:3
Population Maximum Trace Maximum Trace
group eigenvalue eigenvalue

Critical value (95%) 27.07 47.21 20.97  29.68

White 32.01 53.88 1713 21.87
Black 35.48 62.44 15.03 26.96
Female head white 31.79 56.02 18.78 2424
Female head black 34.66 62.06 1430 27.39

*Critical values for the maximum eigenvalue and trace tests are from
Osterwald-Lenum (1992).

ly and economically) cyclical effect on changes in the
poverty rate (table 5).

The size of the cyclical effect depends on the level of
aggregation and the household considered. Output
effects are greatest for poor white and least for poor in
families headed by black females. When output
increases by 1 percent, overall white poverty declines
by 1.6 percent, and black female-headed households
by 0.6 percent. Increases in the unemployment rate
uniformly increase the change in poverty rate, but the
effect appears important only for the poor in house-
holds headed by white females.

Changes in the wage rate are important for poor whites
and blacks. Estimates for whites and blacks are similar
and suggest a nearly one-for-one negative relationship
between changes in the wage rate and poverty.
However, results suggest economic policies aimed at
alleviating poverty through changes in the wage rate
will have differential impacts on poor female-headed
households compared with other poor households.
Wage-oriented policies will have a more significant
effect on the poor in households headed by black
females and a small effect, if any, on poor households
headed by white females. The poor in households
headed by white females are strongly affected by the
linear drift term. The linear drift term is small and sta-
tistically insignificant for all other population groups
but suggests time-related improvements in poverty for
the poor in households headed by white females and
increases in poverty for the poor in households headed
by black females. Shortrun changes in lagged poverty
consistently increase current changes in the poverty
rate for all groups except poor households headed by
white females. This result reinforces the idea that
changing social or demographic conditions for this
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Figure 8

Predicted change in poverty rates for demographic subgroups
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Table 5—Estimated cyclical (shortrun) effects on the change in the poverty rate by population groups'

Apovy 4 Auy 4 AW 4 Am 4 Ay B
All2 0.140 0.063 -0.743 0.260 -1.419 -0.275
(1.28) (1.56) (-2.69) (1.50) (-7.35) (-0.60)
White 0.115 0.051 -0.836 0.098 -1.603 -0.050
(0.93) (1.05) (-2.54) (0.44) (-6.79) (-0.09)
Black 0.135 0.048 -0.727 0.430 -0.842 -0.205
(0.75) (0.87) (-1.88) (1.85) (-2.96) (-0.77)
Female head white -0.301 0.157 0.161 0.699 -1.325 -0.641
(2.31) (3.22) (0.40) (2.89) (-4.55) (-3.23)
Female head black 0.166 0.014 -0.523 0.606 -0.615 0.191
(0.95) (0.32) (-1.76) (3.85) (-2.77) (1.87)

Asymptotic t-statistics in parentheses. Estimated values based on one cointegrating vector. Variable definitions: Apov, is the change in the poverty rate in period t,
Auy is the change in the unemployment rate, Aw, is the change in the real wage rate, Am, is the change in the money stock, Ay, is the change in real GDP,and p is

the linear drift term.

2Parameter estimates for the group “All” are taken from table 3 and are included to facilitate comparisons.
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cohort may play a relatively larger role in the determi-
nation of poverty than for the other cohorts. Inflation
is positive for all groups but most important for the
poor in households headed by females.

A single cointegrating vector is present for each popu-
lation group. The equilibrium relationship for these
households is rewritten to highlight the relationship
between the poverty rate and the other economic vari-
ables. If the cointegrating vector is normalized on
poverty, it can be recast as:

povw =+ 0.105u- 3.824w - 0.050m @)
povb =+ 0.144u-2.823w - 0.218m
povfhw = + 0.025u - 2.025w - 0.013m
povfhb =+ 0.098u-1.688w - 0.199m

Economic Research Service/USDA

where povw is the poverty rate for poor white, povb is
the poverty rate for poor black, povfhw is the poverty
rate for poor households headed by white females,
povthb is the poverty rate for poor households headed
by black females, u is the unemployment rate, w is the
real wage rate, and m is the real money stock. A fixed
longrun relationship is estimated to exist where the
poverty rate is increased by unemployment and
decreased by growing wages and the money stock.
Wage and unemployment effects are greatest for the
aggregate categories of black and white and lower for
the poor in female-headed households. Money stock
effects are greatest for the black poor, irrespective of
household head.
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The Nature of Our Findings

Our inquiry assesses how change in the economy
affects the proportion of people living in poverty, as
well as how the economy affects poverty for different
races and households. Our assessment of economic
effects provides empirical evidence about the likely
efficacy of alternative longrun and shortrun strategies
to reduce poverty.

Evidence drawn from our study supports a mix of
cyclical and longrun approaches to alleviate poverty.
An effective approach depends importantly on the
dynamics of the macroeconomic-poverty relationship
and the population considered. Our empirical results
weaken the belief that output growth acting alone will
significantly and permanently reduce poverty in the
United States. Instead, the results suggest complement-
ing growth strategies with targeted interventions that
may lie outside the traditional sphere of monetary and
fiscal policy. Targeted wage or education policies, for
example, may be more efficacious for reducing pover-
ty for households headed by black females than undif-
ferentiated growth.

Our focus on the macroeconomy and poverty abstracts
from countless issues and complications. Poverty, a
complex phenomenon, has an etiology that crosses dis-
ciplinary boundaries. A complete explanation of why
individuals are poor requires integrating many disci-
plines and competing theories. Theories and models
explaining poverty have included cultural determin-
ism, population and demographic explanations,
Marxian dialectics, and neoclassical economic growth.
An understanding of population and family demo-
graphics, for example, requires theories of marriage,
divorce, and fertility. A complete inquiry into poverty
would also include an understanding of society’s judg-
ments of basic needs and how they change over time.
And because nearly all income for a poor family is
wage income, we also need to know how labor mar-
kets function and how individuals respond to market
incentives and income transfers.

Our empirical analysis rests on the official definition
of poverty. We use this definition because it is widely
available, well documented, copiously studied, and
used to set eligibility standards for public programs.
A different definition of poverty would likely lead to a
different estimated relationship between poverty and
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economic growth and change our results and perhaps
our policy guidance.

The official poverty definition abstracts from any dis-
tribution of poverty. An alternative measure based on
the additional income needed to bring all poor to the
level of the poverty line, for example, would likely
magnify the importance of the relationship between
poverty and the economy. Other views of poverty are
likely to suggest still different relationships between
the poor and the macroeconomy. Increasingly, objec-
tions are raised about using income as the basis for
measuring poverty. Income is not an accurate measure
of the extent of poverty because the level of income
does not accurately represent inequality of opportunity.
Quality of life depends not only on income, but also
on the variety of physical and social characteristics
that affect lives.

Variations in physical and social characteristics largely
neglected by economics, affect how income is convert-
ed into consumption. Money income, therefore, is an
incomplete measure of a family’s potential to satisfy
basic needs. It often omits many goods and services
such as housework and child care provided within a
household, rather than purchased. A definition of
poverty that relies on the capability to convert income
into utility suggests a weaker link with the economy
because additional emphasis is placed on issues that
may not be macroeconomic at their foundation. They
include concerns about disabilities, discrimination,
demographics, and even the community.

Changes in the market for labor is central for under-
standing changes in poverty. Changes in the real wage
rate—and not hours worked as reflected in the change
in output—are the most important determinant of long-
term changes in poverty. This conclusion is supported
by our estimate of the equilibrium relationship among
poverty, unemployment, wages, and money stocks.
This finding is consistent with previous research con-
ducted in the early 1990’s suggesting that low wages,
not less work, was responsible for lower earnings. For
the working poor, low numbers of work hours
appeared not to be a major factor in the incidence of
poverty among households headed by either men or
women.

A bifurcated labor market and labor force has had sig-
nificant effects on the poor. The shift in demand away
from unskilled and toward skilled labor in U.S. manu-
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facturing is explained by the adoption of labor-saving
technological change and a reallocation of production
away from industries with production based on
unskilled labor. Over the last two to three decades,
industrial restructuring, technological change, and
shifting relative expenditures for services have rein-
forced the effects of the entry into the workforce of a
well-educated labor cohort. The less skilled and more
poorly paid workers have suffered as the relative
demand for highly skilled labor has increased, and
workers, in general, have seen their relative compensa-
tion affected by profits and wages in other countries.
A large increase in effective labor supply, among less-
skilled workers, has put downward pressure on real
wages and declining real wages have offset an increase
in job opportunities.

Unemployment is consistently estimated to have a
strong positive cyclical effect on the poverty rate, sug-
gesting that joblessness is responsible for pushing
many household incomes below the poverty level. This
finding is robust across empirical approaches and the
period of study. Our results modify this story.
Although decreasing unemployment certainly reduces
poverty, increasing output and the hours worked by
those already employed is likely to be the most effica-
cious way to reduce poverty in the short term. This
result contrasts sharply with the long-term equilibrium
results that emphasize the role of the real wage rate as
the most effective mechanism for decreasing poverty.

The literature consistently finds inflation has a rela-
tively minor effect on the incidence of poverty and on
the well-being of poor and near-poor households. The
estimated effect of inflation on poverty is sensitive to
how it is modeled. In some studies, inflation has a
modest positive effect on the poverty rate, and in oth-
ers it is associated with poverty-rate declines. In this
analysis, increases in the real money stock, acting as a
proxy for inflationary expectations, decrease the
poverty rate.

The poor are not homogeneous. Poverty rates differ
significantly by race, sex, and household head.
Focusing on the change in the aggregate poverty rate
through time and over the business cycle disguises dif-
ferent experiences among demographic groups. To
understand the effects on important demographic
groups requires that the analysis be disaggregated. The
poverty rates of some groups are more sensitive to out-
put growth; other groups are less affected. The exis-
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tence of significant differences between groups
strengthens arguments for antipoverty programs of a
selective character, and weakens the argument for rely-
ing solely on economic growth to reduce or eliminate
poverty. Changes in the poverty rates for white house-
holds, including households headed by females, are
more volatile than changes in the poverty rate for
black households. The most difficult poverty rates to
explain are associated with white female-headed
households. We attribute this difficulty to the large off-
trend gains made generally by white women during the
last two decades. The predictions for each of our popu-
lation cohorts display noticeable errors for 1992-94,
suggesting a temporary breakdown in historical
relationships.

Changes in output are the most important shortrun
determinant of changes in the poverty rate for each
demographic group. The size of the effect, however,
depends on the household considered. Longrun eco-
nomic effects on poverty for most households are also
dominated by the wage rate. Changes in the level of
the wage rate have the most significant longrun effect
on decreasing poverty for white households, less so for
black households. Increases in the money stock (nomi-
nal output) decrease poverty, and increases in the
unemployment rate increase poverty in the long run
for all demographic groups.

The most direct policy intervention to reduce poverty
is to redistribute income by government fiat. Recent
welfare legislation, however, suggests a greater
reliance on individual and family responsibility and
less on the government. This legislation has raised fun-
damental questions about the proper role of govern-
ment. Attempts to rewrite the social contract call for
increased reliance on the private sector to provide,
through investment and growth, the basic goods and
services needed by all consumers, particularly poor
ones. Reformers envision replacing the welfare state,
or at least modifying it, with institutions that place
greater emphasis on individual rewards and consump-
tion consistent with contributions to society’s econom-
ic output.

Although considerable antipoverty rhetoric has empha-
sized work, a key to permanently reducing poverty is
to improve the returns to labor. While the economy has
generated many jobs, wages and benefits are often
insufficient to lift a family out of poverty. Improve-
ments in education and job training are likely to be
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important venues for improving wages for the poor,
but an effective strategy must be more comprehensive
than simply increasing spending on school infrastruc-
ture or decreasing student-teacher ratios. The connec-
tions between education and the economy are complex
and interdependent. The economy affects the attrac-
tiveness of education by creating incentives for the
poor to continue schooling. In addition, family struc-
ture and stress on and access to learning resources and
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experiences have important implications for education-
al success. Policy cannot, therefore, focus solely on
educational institutions to increase the quality of and
returns to workers. Attention and financial resources
must focus on the lives of children in and out of
school if we are to improve the knowledge, abilities,
and attitudes of our future workforce and foster mar-
ket-driven reductions in poverty.
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Agricultural
Outlook
Forum ¥
2001

February 22 and 23, 2001
Marriott Crystal Gateway Hotel

Arlington, Virginia

What Issues Will Affect the food and Agriculture Sector in 2001?

USDA’s 77t annual Agricultural Outlook Forum will offer speakers and panels discussing the many forces
that will shape U.S. agricultural in the coming years of the new century. Government, industry,

and academic leaders will offer insight into the debates that will mold the next farm legislation, the

place for agriculture within the World Trade Organization, future emphasis on food safety issues,

and the future of rural America.

Other sessions will focus on changes to traditional production and marketing arrangements
that have begun to affect the food and fiber sector. USDA and industry analysts will
assess the 2001 outlook for farm commodities, farm finance, and food prices.

Take advantage of the collected knowledge and expertise of speakers and the
chance to meet colleagues from throughout U.S. agriculture by registering for
Agricultural Outlook Forum 2001.

Meeting registration and hotel reservation forms are available at
www.usda.gov/oce. For more information, send an e-mail to
agforum@oce.usda.gov or call 202-720-5447.




ERS:::

ECONOMIC RESEARCH SERVICE ‘ :
U.S. DEPARTMENT OF AGRICULTURE New ERS Website

user-friendly navigation powerful search engine  enhanced features & services  syntheses of research & analysis

a new year

A New ERS Website

Coming in January—a completely redesigned, re-engineered ERS

website. Users will find the same timely, comprehensive economic latest publications
analysis on agriculture, food, the environment, and rural development,

presented in an improved, streamlined format with enhanced

information and features.

& More user-friendly navigation. Find exactly what you need more
easily and quickly.
. latest data products
& A powerful search engine. Search by topic, or use an advanced P
search feature for more specific information.

& Enhanced features and services. Easily locate upcoming events
and publications, ERS experts, and new and newsworthy ERS
research products. Customize your ERS e-mail subscriptions. resources

& Syntheses of specific ERS research. Visit briefing rooms for an in-
depth, synthesized discussion of ERS research on a wide range
of individual topics, along with access to publications, data, and
related information sources.

@ Easily accessible data. Access data re-engineered for ease of services
location and use; databases on major commodities and trade
allow users to retrieve data by commaodity, country, and time
period.

More...
Find a wealth of economic analysis on issues ranging from the World
Trade Organization...to farm business concerns such as risk

management and farm structure...to food safety, environmental
policies, and the economy of rural America.

key topics: how to:

| many to choose from |to help you

Visit the ERS website in 2001 and explore the contents

www.ers.usda.gov
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